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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM
ASSESSMENT SUMMARY

Name of Dam Blackburn Pond Dam

State Located Missouri

County Located Saline County

Stream Tributary to East Fork Elm Branch
Date of Inspection July 2, 1980

) Blackburn Pond Dam was inspected by an interdisciplinary team of
engineers from Hoskins-Western-Sonderegger, Inc. The purpose of the
inspection was to make an assessment of the general conditions of the
dam with respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards to human
life or property.

The guidelines used in the assessment were furnished by the
Department of the Army, Office of the Chief of Engineers and developed
w1th the_he]p of several Federal and State agencies, professional
engineering organizations, and private engineers.

Blackburn Pond Dam has a height of twenty-eight (28) feet and a
storage capacity at the minimum top elevation of the dam of one hundred
and eighteen (118) acre-feet. In accordance with the guidelines, a small
size dam has a height greater than or equal to twenty-five (25) feet, but
less than forty (40) feet; and a storage capacity greater than or equal to
fifty (50) acre-feet, but less than one thousand (1,000) acre-feet. The
size classification is determined by either the storage capacity or height,
whichever gives the larger size category. Blackburn Pond Dam is classified
as a small size dam.

In accordance with the guidelines and based on visual observation, the
dam is classified as having a significant downstream hazard potential.
Failure may damage isolated homes, secondary highways or minor railroads,
or cause interruption of use or service of relatively important public utili-
ties. The estimated damage zone extends approximately three (3) miles down-
stream of the dam. Within the damage zone are the I1linois Central Guif
Railway, a dwelling, a power line, and four (4) light duty roads.

Qur inspection and evaluation indicates that the spillway meets the
minimum criteria set forth in the recommended guidelines for a small dam
having a significant hazard potential. Considering the volume of water
jmpounded and the downstream hazards, the 100-year flood is the appropriate
spillway design flood. The spillways will pass the 100-year flood (one per-
cent probabilistic flood, a flood having a one percent chance of being
exceeded in any year) without overtopping the dam. The spillways will pass
68% of the Probable Maximum Flood without overtopping the dam. The Probable
Maximum Flood (PMF) is defined as the flood that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region.




The following remedial measures and maintenance procedures are recom-
mended :

a. Alternatives. Since the dam and spillway can accommodate at least
50 percent of the PMF, no alternative measures are required.

b. Operating and Maintenance Procedures. :

(1) Trees should be removed from the embankment and measures
taken to prevent their recurrence.

Large trees or trees with an extensive system of roots should :
be removed under the guidance of an engineer experienced in %
the design and construction of dams.

(2) The concrete in the spillway should be repaired.

(3) A program of regular inspection and maintenance should be
established.

Nl ckes T

Rey 5. Decker
E-3703

b el )

Gordon Jamison

Garold Ulmer
E-19246

Hafb%d P. Hoskins, Chairman of the Board

Hoskins-Western-Sonderegger, Inc.
E-8696
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
BLACKBURN POND DAM - MO 10656

SALINE COUNTY, MISSOURI

SECTION 1 - PROJECT INFORMATION
1.1 GENERAL

a&. Authority. The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of Blackburn Pond Dam be made.

b. Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with
respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards to
human 1ife or property.

c. Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief
of Engineers, in "Recommended Guidelines for Safety Inspection
of Dams", Appendix D to "Report of the Chief of Engineers on
the National Program of Inspection of Dams," dated May, 1975,
and published by the Department of the Army, Office of the
Chief of Engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) The dam is an old railroad fill that was converted to an
impounding dam by constructing a reinforced concrete riser
onto the existing concrete culvert through the fill. The
dam is about 1100 feet in Jength and approximately 28 feet
in height. The maximum water storage at the minimum top
elevation of the dam is 118 acre-feet. The dam is located
in the gently rolling Toess covered hills south of the
Missouri River in the town of Blackburn, Missouri.

(2) The principal (and only) spillway is uncontrolled and con-
sists of a 30' x 15' reinforced concrete drop inlet (riser)
with a 30' parabolic weir crest connected to a concrete
arch conduit passing through the embankment.

(3) Pertinent physical data are given in paragraph 1.3 below.

-1-




b. Location. The dam is located in the extreme west central portion
of Saline County, Missouri, within the town of Blackburn as shown
on Plate A-2. The dam is shown on Plate A-1 in the SW4 of Section
19, TSON, R23W.

c. Size Classification. Blackburn Pond Dam has a height of 28 feet
and a storage capacity of 118 acre-feet. This dam is classified
as a small size dam. A small size dam has a height greater than
or aqual to 25 feet, but less than 40 feet; and a storage capacity
greater than or equal to 50 acre-feet, but less than 1,000 acre-
feet. The size classification is determined by either the storage
or height, whichever gives the larger size category.

d. Hazard Classification. Guidelines for determining hazard classi-
fication are presented in the same guidelines as referenced in
paragraph 1.1lc above. Based on referenced guidelines and visual
observation, this dam is in the Significant Hazard Classification.
The estimated damage zone extends approximately three miles down-
stream of the dam. Within the damage zone are the I11inois Central
Gulf Railway, a dwelling, a power line, and four light duty roads.

e. Ownership. The dam is owned by the I1linois Central Gulf
Railroad, 233 North Michigan Ave., Chicago, I1linois, and is
leased to the Blackburn Fishing Club, Blackburn, Missouri.

f. Purpose of Dam. The dam impounds a recreational lake covering
about 9 acres.

g. Design and Construction History. No design or construction data
were available. The following information was supplied by Mr.
George Borchers, a resident of Blackburn. The railroad fill
was constructed in the late 1800's or early 1900's. Drainage
through the embankment was provided by means of a concrete arch
culvert. In the early 1920's, a reinforced concrete riser and
weir was constructed by hand mixed concrete brought in by
wheelbarrows. This spillway was connected to the existing
arch culvert. The reservoir would have filled after the con-
struction of the spillway in the early 1920's.

h. Normal Operating Procedure. There are no operating procedures
for this structure. The level of the lake is dependent upon
precipitation, infiltration, evaporation, and the capacity of
the uncontrolled spiliway.

1.3 PERTINENT DATA

a. Drainage Area. 171 acres (0.27 square miles).




Discharge at Damsite.

(1)

(2)
(3)

(4)

A11 discharges at the damsite are through an uncontrolled
reinforced concrete drop inlet (riser) and weir and a
concrete arch conduit which passes through the dam
embankment.

Estimated maximum flood - unknown.

The spillway capacity varies from 0 c.f.s. at elevation
779.1 feet (weir crest) to 1,053 c.f.s. at minimum top of
dam (elevation 785.4).

Total spillway capacity at the minimum top of dam is
1,053 c.f.s. +.

Elevations. (Feet above M.S.L.)

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Top of dam - 785.4 (minimum); 794.6 (maximum)
Spillway crest - 779.1

Normal pool - 779.1

Observed pool -~ 777.7

Maximum experienced pool - Unknown

Streambed at centerline - 760 +

Maximum tajlwater - Unknown

Reservoir. Length (feet) of pool.

(1)
(2)

At spillway crest - 750 +
At top of dam (minimum) - 1,000 +

Storage (Acre-feet).

(1)
(2)
(3)
(4)
(5)

Top of dam (minimum) - 118 +
Spillway crest - 43 +

Normal pool - 43 +

Observed pool - 34 +

Maximum experienced pool - Unknown

PO




f. Reservoir Surface (Acres).

(1)
(2)
(3)
(4)
(5)

g. Dam.

(1)
(2)
(3)
(4)
(5)

(6)
(7)
(8)
(9)
(10)
(11)

Top of dam (minimum) - 15 +
Spillway crest - 9 +

Normal pool - 9 +

Observed pool - 8 +

Maximum experienced pool - Unknown

Type - earth embankment constructed for railroad grade

Length - 1100 feet +

Height - 28 feet *

Top width - 16 feet +

Side slopes.

(a) Downstream - 1V on 2.3H (measured)

(b) Upstream - 1V on 1.9H (measured from crest to bottom
of ballast)

1V on 1.2H (measured on exposed face from

bottom of ballast to water surface)

Zoning - Unknown

Impervious core - Unknown

Cutoff - Unknown

Grout curtain - Unknown

Wave protection - None

Drains - None

h. Diversion Channel and Regulating Tunnel. None

i. Spillway.

(1)

Principal (and only)




(a) Type - an uncontrolled, reinforced concrete drop inlet
(riser) approximately 30 feet long and 15 feet wide
with a parabolic weir crest approximately 30 feet long
and 3.5 feet wide connected to a concrete arch conduit
8 feet wide and a height varying from 4.8 feet at the
inlet to 6.5 feet at the outlet.

(b) Crest elevation (weir) - 779.1
Invert elevation (conduit) - 764.2
Outlet elevation (conduit) - 761.4

(c) Conduit length - 56.5 feet

(d) Downstream (Exit) Channel - Downstream channel is
clean, stable and uniform and has an e§ce11ent
vegetative cover. The slope of the exit channel
is unknown.

j. Regulating Outlets. None.




2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN

No design data were available for this dam.

CONSTRUCTION

No construction data were available. It was reported by Mr. George
Borchers that the railroad grade embankment was converted to an
impounding dam in the early 1920's by constructing a reinforced
concrete riser as a spillway.

OPERATION
No data were available on spillway operation.

EVALUATION
a. Availability. No data were available.

b. Adequacy. The field surveys and visual observation presented
herein are considered adequate to support the conclusion of
this report. Seepage and stability analyses were not available.
The lack of evidence of seepage along the downstream toe, the
long seryice of the dam as the roadbed for the I1linois Gulf
Central Railway, and the uniform profile of the crest would indi-
cate that seepage is not a problem and that the embankment is
stable.

c. Validity. Not applicable.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of the Blackburn Pond Dam was
made on July 2, 1980. Engineers from Hoskins-Western-
Sonderegger, Inc., Lincoin, Nebraska making the inspection
were: R.S. Decker, Geotechnical; Gordon Jamison and Garold
Ulmer, Hydrology.

b. Dam.

(1) Geology and Soils (Abutment and Embankment). Blackburn
Pond Dam is located in the dissected till plains area
within the Central Lowlands Physiographic Region. The
dam is in a region where the stratigraphic sequence
commonly consists of 10 to 20 feet of loess directly
overlying bedrock of the Marmaton Group, Desmonsian
Series, Pennsylvanian System. Strata of this group
include shales, limestones, sandstones, and coal seams.

Geological reconnaissance of the area indicates 10 to 15
feet of loess mantling a gently rolling topography.
Bedrock was not observed at this site.

The soil deposits in the dam area consist of upland soils
of the Grundy-Pershing soil association. These soils are
formed from loess overlying shales. The Grundy soils are
positioned on broad, gently sloping interstream divides.
The Pershing soils are positioned on the more gently
sloping areas below the Grundy soils where the loess thins
over underlying limestones and shales.

Materials in the embankment appear to be CL and CL-ML
s0ils derived from Jloess.

(2) Upstream Slope. The upstream slope is quite steep
(1.5 to 1 was the usual railroad grade slope) and partially
covered with trees and brush. Portions of the slope are
covered with concrete rubble and other rock riprap. No
serious erosion was observed. Photos 2 and 3 show the
upstream slope.

(3) Crest. The crest serves as the grade of the railroad. The
profile of the crest shown in Plate C-1, Appendix C, slopes
from the right to the left abutment with a maximum elevation
difference of about 9 feet. The crest is covered with
ballast. No cracks or deformations were noted. Photo No.

4 shows the crest.




: : (4) Downstream slope. The downstream slope is almost completely
covered with small trees and brush. Some cleaning has been
done on the left end to free utility lines as shown in

Photo No. 5. No indications of seepage were noted on or
along the slope. No abnormal deformation nor erosion was
observed. However, conditions of the slope were difficult
to observe. Photos 5, 6 and 7 show the downstream slope.

c. Appurtenant Structures.

(1) The spillway consists of a concrete box riser with weir
crest connected to a concrete arch conduit. Concrete in
the riser section is badly deteriorated, cracked, and
spalled with some reinforcing steel exposed as shown
in Photos 9, 10, 11 and 14. Considerable leakage occurs
into the riser from an area about 6.5 feet down from the
crest. Most of the leakage occurs in the left corner
and side of the riser as shown in Photos 9, 10, 11, 12
and 13. Leakage into the riser was estimated to be
1-2 gpm. The concrete in the conduit is spalling and
deteriorating, particularly about midway through the
conduit. However, there was very little seepage into
the roof or sides of the conduit. The conduit is shown
in Photos 8, 15 and 16.

(2) DOrawdown facility. There is no drawdown facility for
this dam.

d. Reservoir Area. The reseryoir area is well vegetated around the
wateriine. No slumps, slides, or severely eroded areas were
obseryed around the shareline. Photo No. 19 shows a portion of
Eze ;eiervoir with Highway 20 crossing the upper (south) end of

e lake.

e. Downstream Channel. The channel downstream from the spillway
is open, clean and stable. Photos 17 and 18 show the downstream
channel.

3.2 EVALUATION

This dam appears to be in fair condition, except that the slopes
are almost completely overgrown with trees and brush. The dam has
been in place for 50 years or more, during which time it must have
been subjected to near maximum stresses without any evidence of
failure. The spillway riser is in poor condition due to concrete
deterioration. This deterioration will undoubtedly accelerate as
time goes on unless some remedial measures are undertaken.
Uncontrolled tree growth on the slopes of the dam could ultimately
impair the stability of the dam.

This dam does not appear to have a serious potential of failure.

-8-




SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no controlled outlet works for this dam. The pool Tlevel
is controlled by rainfall, infiltration, evaporation, and the
capacity of the uncontrolled spiliways.

MAINTENANCE OF DAM

The uncontrolled tree growth on the dam and the concrete deterioration
in the spillway would indicate almost complete lack of maintenance

on this structure (at least for the last several years).

4.3 MAINTENANCE OF OPERATING FACILITIES

No operating facilities exist at this dam.
4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in effect for this dam.
4.5 EVALUATION

No operational procedures exist for this dam. The lack of routine
maintenance and repair is responsible for poor condition of the

 ; spiliway. The deterioration of the spillway will undoubtedly accel-
erate as time goes on, unless some remedial measures are undertaken.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. No design data were found for this dam.

b. Experience Data. The drainage area, reservoir surface area,
and elevation-storage data were developed from the USGS
Blackburn, Missouri 7.5 minute topographic quadrangle map.
The hydraulic computations for the spillway and dam over-
topping discharge ratings were based on data collected in
the field at the time of the field inspection.

c. Visual Observations.

(1) A highway embankment (Highway 20) with a 72-inch diameter
CMP culvert is located upstream of the dam and would
impound approximately 7 acre-feet of water before over-
topping. (See Photos 1, 21 through 24).

(2) Both the spillway riser and outlet conduit were badly
deteriorated and spalled. The reinforcing steel was
exposed in the riser section. Clear seepage was coming
out of the upstream and Teft wall of the riser approxi-
mately 6.5 feet down from the crest. There was a
seepage discharge at the outlet of approximately one
gallon per minute. (See Photos 8 through 16).

(3) There is neither an emergency spillway nor a drawdown
facility for this structure.

d. Overtopping Potential. The spillways are too small to pass
the probable maximum flood without overtopping. The spillways
will pass the 1% probabilistic flood as well as 68% of the prob-
able maximum flood without overtaopping the dam. Since approxi-
mately 78% of the drainage area (0.21 square miles) is located
upstream of the highway embankment, the storms were first routed
through the U. S. Highway 20 embankment just upstream of the dam.
The storms were then routed through the dam to accurately model
the hydrologic system above the dam.

The results of the routings through the dam are tabulated in
regards to the following conditions:

Inflow Outflow Maximum * Maximum Depth Duration
Discharge Discharge Pool Over Dam Over Top
Freguency c.f.s. c.f.s. Elevation Feet Hr.
1/2 PMF 1440 930 783.6 0 0
PMF 2900 2150 786.6 1- 1.2
68% PMF 1980 900 785.6 0 0

* Minimum Top of Dam Elevation - 785.6

-10-
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According to the recommended guidelines from the Department of

the Ammy, Office of the Chief of Engineers, this dam is classified
as having a significant hazard rating and a small size. Therefore,
the 1% probabilistic flood to the % PMF jis the test for the ade-
quacy of the dam and its spillway.

The estimated damage zone is described in Paragraph 1.2d in this
report.

-11-




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observation. The dam appears to be structurally
stabie. It has been in place for 50 years or more and shows
no evidence of distress. The structural stability of the
spillway is not known. The riser is in poor condition but
failure of the massive reinforced concrete structure does

not appear to be likely for many years to come. Most of the
trees on the embankment slopes are relatively small and should
not impose any immediate danger to the stability of the
structure.

Design and Construction Data. No design or construction data

were available. Seepage and stability analyses comparable to

the requirements of the "Recommended Guidelines for Safety
Inspection of Dams" were not available. However, the dam has been
in place for 50 years or more and does not show signs of distress
from lack of shear strength or from excess seepage pressures.

Operating Records. There are no controlled operating facilities
for this dam.

Post Construction Changes. There are no post construction changes
other than those discussed in Section 1.2, paragraph g., that
affect the stability of this structure.

Seismic Stability. This dam is located in Seismic Zone 1, an
earthquake of the magnitude predicted in this area is not expected
to cause structural failure of this dam.
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7.1

7.2

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

DAM ASSESSMENT

a.

Safety. This dam does not appear to have a serious potential of
failure. It is hydrologically adequate to pass the 50 percent
of the probable maximum flood without overtopping. Repairing
the concrete in the spillway and removing trees from the embank-
ment siopes should prolong the life of this structure for many
years to come.

Adequacy of Information. Due to the lack of engineering data,
the conclusions 1n this report are based upon performance history
and visual observations. Seepage and stability analyses compar-
able to the requirements of the guidelines were not available.
However, the dam has been in place for 50 years or more, and does
not show signs of distress from lack of shear strength or from
excess seepage pressures.

Uggenc¥. There does not appear to be an immediate urgency to
accomplish the remedial measures recommended in paragraph 7.2.

Necessity for Further Investigations. Further investigations are
not required.

Seismic Stability. This dam is located in Seismic Zone 1. An
earthquake of this magnitude is not expected to be hazardous to
this dam.

REMEDIAL MEASURES

The following remedial measures and maintenance procedures are recom-
mended:

a.

b.

Alternatives. Since the dam and spillway can accommodate at
Teast 50 percent of the PMF, no alternative measures are required.

Operating and Maintenance Procedures.

(1) Trees should be removed from the embankment and measures
taken to prevent their recurrence.

Large trees or trees with an extensive system of roots
should be removed under the guidance of an engineer experi-
enced in the design and construction of dams.

(2) The concrete in the spillway should be repaired.

(3) A program of regular inspection and maintenance should be
established.

-13-
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PHOTO NO. 2 - UPSTREAM SLOPE FROM LEFT END

PHOTO NO. 3 - UPSTREAM SLOPE FROM RIGHT END
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PHOTO NO. 5 - DOWNSTREAM SLOPE FROM LEFT END
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PHOTO NO. 6 - DOWNSTREAM SLOPE FROM RIGHT END
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PHOTO NO. 7 - DOWNSTREAM SLOPE FR

EAST (RIGHT)
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PHOTO NO. 9 - EXPOSED
STEEL IN RIGHT WALL OF
SPILLWAY OUTLET STRUCTURE.
SEEPAGE AT BOTTOM
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PHOTO NO. 10 - DETERIORATED CONDITION OF SPILLWAY STRUCTURE
SHOWING EXPOSED STEEL, WALLCRACKS, SPALLING CONCRETE AND
SEEPAGE

PHOTO NO. 11 - CLOSE-UP VIEW OF EXPOSED STEEL SHOWN IN PHOTO
NO. 10
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PHOTO NO. 12 - CLOSE-UP SHOWING SEEPAGE COMING OUT OF LEFT
WALL OF SPILLWAY STRUCTURE

PHOTO NO. 13 - SEEPAGE
FROM LEFT WALL OF SPILL-
WAY STRUCTURE. SEEPAGE
EMERGES 6% FEET DOWN FROM
CREST OF SPILLWAY
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PHOTO NO.
STRUCTURE

PHOTO NO.

14 - SPALLING OF UPSTREAM WALL OF SPILLWAY

15 - VIEW LOOKING DOWN THE OUTLET TUNNEL
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PHOTO NO. 16 - OUTLET END OF SPILLWAY SHOWING DETERIORATION
OF CONCRETE AND SEEPAGE WATER

PHOTO NO, 17 - VIEW DOWN-
STREAM FROM END OF SPILL-
WAY TUNNEL
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PHOTO NO, 19 - LOOKING FROM HIGHWAY 20 CULVERT NORTHWARD
INTO DAM - SPILLWAY SHOWS IN CENTER OF PICTURE
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PHOTQ NO. 20 - UPSTREAM VIEW dF HIGHWAY 20 FILL ACROSS UPPER
END OF LAKE
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PHOTO NO. 22 - INLET END OF CULVERT UNDER HIGHWAY 20,
CONNECTING UPPER AND LOWER LAKES
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PHOTO NO. 23 - OUTLET END OF CULVERT UNDER HIGHWAY 20
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: PHOTO NO. 24 - LOOKING SOUTH FROM THE DAM INTO THE HIGHWAY
| 20 CROSSING - ROAD CULVERT IS NEAR CENTER OF PICTURE.
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APPENDIX D
HYDRAULIC AND HYDROLOGIC DATA
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HYDROLOGIC COMPUTATIONS

The SCS dimensionless unit hydrograph and the systemized computer
program HEC-1 (Dam Safety Version), July 1978, prepared by the
Hydrologic Engineering Center, U.S. Corps of Engineers, Davis,
California, were used to develop the inflow hydrographs (See

this Appendix.)

a. Twenty-four hour, one percent probabilistic rainfall for the dam
location was taken from the data for the rainfall station at
Sweet Springs, MO. as supplied by the St. Louis District,

Corps of Engineers per their letter dated 4 March 1980. The
twenty-four hour probable maximum precipitation was taken from
the curves of Hydrometeorological Report No. 33 and current

Corps of Engineers and St. Louis policy and guidance for
hydraulics and hydrology. The rainfall was distributed by using
the d;stribution as described by EM 1110-2-1411 (Standard Project
Storm).

b. Drainage area = 0.27 square miles (171 acres); 0.21 square miles
(134 acres) of the drainage area is above the U. S. Highway 20
embankment.

c. Time of concentration of runoff was computed using the SCS
"Upland" Method. The area south of Highway 20 has a time of
concentration equal to 19 minutes. The remaining area which
drains directly into Blackburn Pond has a time of concentration
of 7 minutes. The time of concentration was verified by using
the "Kirpich" Method.

d. The antecedent storm conditions for the probable maximum
precipitation were heavy rainfall and low temperatures which
occurred on the previous 5 days (SCS AMC III). The antecedent
storm conditions for the one percent probabiilistic precipitation
were an average of the conditions which have preceded the
occurrence of the maximum annual flood on numerous watersheds
(SCS AMC II). The initial pool elevation was assumed at the
crest of the spillway riser.

e. The total twenty-four hour storm duration losses for the one
percent probabilistic storm were 2.57 inches. The total losses
for the PMF storm were 1.30 inches. These data are based on
SCS runoff curve No. 90 and No. 78 for antecedent moisture
conditions SCS AMC III and AMC II respectively. The watershed
is composed of primarily SCS soil groups B and C (Marshall and
Higginsville soil respectively). Approximately one-half of the
watershed is in cropland with terraces and waterways. A quarter
of the watershed is in pasture; while the other quarter consists
of roads and housing.

PLATE D-1




f f. Average soil loss rates = 0.05 inch per hour approximately.

2. The combined discharge rating for the dam consisted of two components:
the flow through the spillway and the flow going over the top of the
dam.

a. The spillway rating was developed using both the weir flow and
orifice equations. Full conduit flow never occurs as the small
upstream end of conduit (entrance control/orifice flow) controls
above equation 783.0+ feet. The equations used are as follows:

(1) Weir flow equation: Qw = cLyl-d

where C = weir coefficient = varies from 2.44 to 3.32
‘ (from Table 47, Handbook of Hydraulics, H.W.
] King, 4th Ed.)
L = weir length, ft. = 30
H = total head, ft. = Pool elevation - 779.1

CAV 2gH
0.6 (from SCS T.R. 29)

(2) Orifice flow equation: Qo
where C = weir coefficient

([}

A crosi-sectional area of conduit at upstream end,
ftc = 43.2
H = total head ft. = Pool elevation - 766.6

b. The flows over the dam were developed using the dam overtopping
analysis (flow over non-level dam crest) within the HEC-1 (Dam
Safety Version) program.

3. Floods were routed through the reservoir using the HEC-1 (Dam Safety
Version) program to determine the capabilities of the spillway and
dam embankment crest. The storms were first routed through the U.S.
Highway 20 embankment just upstream of the dam and the routed
through the dam to accurately model the hydrologic system above the
dam. The input, output, and plotted hydrographs are exhibited in
this Appendix.
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